INTRODUCTION
Oculocutaneous albinism (OCA) is a condition characterised by the partial or complete absence of pigmentation in the skin, hair and eyes of patients due to a genetic defect in the melanin biosynthesis. Slit lamp examination of these patients reveals transillumination of the iris, 1 reduced pigmentation of the retinal pigment epithelium (RPE), underdevelopment of the foveal pit and absence of foveal light reflex. 2 3 Misrouting of the optic fibres at chiasm is observed in these patients and this finding can be demonstrated by abnormal visual evoked potential findings. 4 Other ophthalmological findings commonly observed in these patients include nystagmus and photophobia. 5 These patients have also been shown to have higher tendency to have refractive errors compared with the healthy population. 6 As a result of the above-mentioned abnormalities, these patients have decreased visual acuity.
Optical coherence tomography (OCT) is an optical signal acquisition and processing method that is commonly used for retinal imaging. The newer spectral domain OCT imaging technology allows higher resolution and faster imaging. Extended depth imaging (EDI) with spectral domain OCT allows deeper visualisation of the choroidal structure. In EDI-OCT imaging, a spectral domain OCT is used closer to the eye so that an inverted image of the choroid is obtained. Now, newer generation OCT software automatically corrects the inverted image in the choroidal imaging mode. This image allows us to see structural abnormalities in the choroid and also to measure choroidal thickness (CT). 7 Emmetropisation is a process by which the eye can correct or reduce its own refractive error to produce a clearer image on the retina. Peripheral visual stimuli and scleral metabolism are believed to be important for the emmetropisation process. 8 Choroid as a vascular tissue between the sclera and retina can act as an accommodative structure by moving the retina forward by thickening and backward by thinning. 8 Apart from this choroidal accommodation mechanism, growth factors released from the choroid also have the potential to regulate scleral extracellular matrix remodelling, thereby contributing to emmetropisation. 8 Wildsoet et al 6 studied refractive development in albinism patients and found that emmetropisation is impaired in patients with albinism. Their study also indicated that there was a shift toward hyperopia in the albino patients, but the refractive errors in the group were spread in a broad range from high hyperopia to high myopia. In this study, an axial origin to the refractive errors was supported by high correlation with axial length and refractive errors. In another study, Healey et al 9 studied the refractive errors and their correlation with the degree of foveal hypoplasia in patients with nystagmus. They found that foveal hypoplasia did not affect emmetropisation; in the foveal hypoplasia group only the children with albinism had significantly higher refractive errors. They suggested that a structural abnormality other than foveal hypoplasia contributed to the failure in emmetropisation. In this study, we studied whether a change in choroidal structure with EDI-OCT is present in patients with OCA to explain the above-mentioned failure of emmetropisation. 
MATERIALS AND METHODS
We included in this study 20 eyes of 10 patients with OCA (2 girls and 8 boys, mean age 10.6 years) and 14 eyes of 7 healthy controls (3 girls and 4 boys, mean age 9.4 years) (table 1) . Three of the patients had a genetic diagnosis OCA 1 and seven patients only had the clinical diagnosis of OCA. Their clinical examination was also consistent with OCA 1. For every subject best corrected visual acuity (BCVA) according to cycloplegic refraction was determined and slit lamp examination and dilated fundus examination were performed. Choroidal imaging was performed with Optovue spectral domain OCT in the EDI mode. The CT was measured from the outer boarder of the RPE to the inner boarder of sclera at 500 mm intervals of a horizontal section from the optic disc. Subfoveal (average of 4000, 4500 and 5000 mm distance from the optic disk measurements) and peripapillary (average of 500 and 1000 mm distance from the optic disk measurements) CT were specifically tabulated for statistical analysis. Representative images are given for patients and control subjects in figure 1 . All of the measurements were performed by the same observer. Statistical analysis was done using the Mann-Whitney U test.
RESULTS
In the slit lamp examination, all of the patients with OCA had transillumination of the iris, photophobia and nystagmus, while these findings were not observed in any of the healthy control subjects. Foveal light reflex could not be observed and the choroidal vessels were prominent due to the absence of pigmentation in RPE in all of the patients with OCA, while these findings were normal in the healthy subjects ( figure 2 ). Mean BCVA of the patients with OCA was 20/154 and for the control subjects it was 20/20 (BCVA could not be measured in one patient with OCA due to autism) (table 1).
The mean subfoveal CT of the patients with OCA was significantly thinner (242±56 mm) compared with healthy controls (349±70 mm) ( p<0.001). There was no statistically significant 
DISCUSSION
OCA is a result of a genetic defect in the metabolism of a single pigment, melanin, yet it is associated with abnormalities of various ocular structures. These include hypopigmentation of the iris and RPE, underdevelopment of the foveal pit and misrouting of optic nerve fibres. How a deficiency of a pigment can cause these diverse anatomical changes remains unknown. There is a possibility that some of these diverse anatomical problems are related to abnormalities of vascular support. Until development of EDI-OCT technology, there was no method available that allowed high-resolution imaging of the choroidal structure. In the current study, we have demonstrated for the first time that CT was decreased in patients with OCA under the area where we normally observe the foveal pit in healthy individuals, while it was shown to be normal at other locations in the eye. We believe that the problems observed in the posterior pole of these patients might be related to poor choroidal support or there may be a shared developmental pathway that results in the abnormality of the retinal (foveal pit) and choroidal tissue. We also believe that this choroidal abnormality may be related to the previously described failure of emmetropisation in patients with OCA. 6 In this study, the mean CT measurements in the healthy control group was slightly higher than the initial descriptive study of choroidal structure in the normal population done by Margolis and Spaide, 7 while the pattern of CT was similar. CT under the fovea was 287±76 mm in their study while it was 349 Figure 2 Representative retinal image of a patient with oculocutaneous albinism (OCA). This picture of a patient with OCA demonstrates the hypopigmentation of the retinal pigment epithelium and therefore the choroidal vessels look prominent. We can also observe the absence of foveal light reflex. ±70 mm in our study, and in the nasal region, CT was 145 ±57 mm in their study while it was 151±31 mm in our study. This difference probably occurred due to two main reasons. First, the values they reported represented an adult population and our results represented a paediatric population. Their data also demonstrated that CT is higher in the younger population compared with the older population. Second, the OCT instruments used in these two studies were different. Margolis and Spaide 7 also discussed that CT measurements are quite variable using different instruments and are only meaningful when comparing measurements performed with the same instrument.
In this study, the most important limitation was the low number of subjects. Because OCA is a rare condition, it was hard to find enough patients to expand the study population. We believe that evaluation of different OCA subtypes could also yield more specific results for each disease subgroup, but such an analysis could not be performed due to the low number of participants. Another limitation of this study was that all patients with OCA had nystagmus that made OCT imaging difficult. To overcome this difficulty many images of each eye were taken and the sharpest image was included. One strength of this study was that all examinations and measurements in both groups were done by a single observer to exclude interobserver variability.
This study demonstrated for the first time that the CT of patients with OCA is thinner than that of healthy people. We speculate that this choroidal structural change may be related to the previously shown failure of emmetropisation in these patients. Our hypothesis merely depends on structural data that we could access in the clinical setting. Further research to clarify choroidal metabolism and its relationship with emmetropisation in albinism is warranted to test this yet unproven hypothesis.
Contributors LK, FE, HC, EC and ME: designed the study, did the study, wrote the manuscript. NE: designed the study, did the study. HK and OS: designed the study, wrote the manuscript.
